INTRODUCTION
In 1895, Czerny [1] introduced the concept of fat grafting in the breast in an article describing breast reconstruction with a fist-sized lipoma from the hip to replace a breast tissue defect caused by mastitis. Although the American Society of Plastic Surgeons issued a statement in 1987 arguing that fat transplantation should be prohibited because it could interfere with the detection of breast cancer, several studies have reported little impact of fat transplantation on cancer detection [2, 3] . In light of the results of previous studies about safety with respect to cancer detection and improvements of the technique, autologous fat transplantation for breast reconstruction and breast augmentation has attracted much attention, and has been performed by many plastic surgeons and by many physicians not board-certified as plastic surgeons.
However, even with sophisticated and innovative techniques, autologous fat transplantation is still a challenging procedure with unpredictable outcomes in terms of graft viability and fat necrosis. Non-absorbed fat necrosis may lead to complications such as an oily cyst, sclerotic induration, calcified solid tumors, and infections [4] . In a large-scale study, only one local infection was reported in 880 fat graft procedures in the breast, and it was treated without surgical intervention [5] . Nonetheless, cases of severe infections and aggressive surgical treatment have been also reported [6] . We Many studies have demonstrated that an autologous fat graft (AFG) can be a successful alternative to prosthetic breast augmentation; however, with the increasing use of this method, there are also increasing reports of complications. We report a case of severe infection after augmentation mammoplasty with a massive AFG. A 23-year-old woman had undergone primary AFG for breast augmentation. The remaining fat was reused for secondary graft 46 days after the primary transplantation. The patient was referred to our hospital with infectious signs on both breasts. Antibiotics were administered according to the bacterial culture result of the abscess aspirated with ultrasonography (US) guidance. During antibiotic treatment, two US-guided abscess aspirations were performed. Although follow-up magnetic resonance imaging demonstrated reduced abscess and fluid collection after aspiration, the skin of the lower pole of the right breast was perforated. We performed liposuction with real-time US guidance for abscess localization. The abscess and necrotic fat tissue were removed through liposuction. Thereafter, the symptoms, signs, and laboratory and radiologic findings demonstrated complete improvement. The patient was successfully treated while maintaining the breast contour through localized abscess removal, with a much smaller liposuction scar than would have resulted from aggressive excision or drainage. 
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CASE REPORT
A 23-year-old female patient had undergone autologous transplantation with fat grafted from both thighs (150 mL per breast). Much more than 300 mL of fat had been harvested, and the remaining fat was reused for a secondary graft procedure (110 mL per breast) 46 days after the primary transplantation. The remaining fat had been stored in a freezer that was not for medical use.
Starting on the 2nd day after the operation, the patient started to show firmness, pain, and tenderness in her right breast. Therefore, she revisited the clinic where she had undergone surgery and was prescribed with cephalosporin and vancomycin antibiotics for about 2 weeks. However, the symptoms worsened. When she was referred to Kangbuk Samsung Hospital, the skin of the lower pole of the right breast was thin and there were symptoms of pain, tenderness, and redness in both breasts (Fig. 1) .
Immediately after the patient's admission, we began to adminis- On hospital day 14, a skin fistula on the lower pole of the right breast and newly developed redness on the left pre-axillary area were observed.
Fig. 5.
Abscess and necrotic fat tissue with bloody discharge was removed using liposuction equipment (power-assisted liposuction) with real-time ultrasonography guidance in the operating room (300 mL from the right breast, 650 mL from the left breast). Rt, right; Lt, left.
ter empirical antibiotics (cefepime, a fourth-generation cephalosporin) in cooperation with the department of infectious diseases. The initial magnetic resonance imaging (MRI) revealed fluid collection in the subpectoral area and parenchyma that contained fat under the muscles of both breasts. This was thought to correspond to multiple abscesses due to the infected autologous fat graft. The skin of the right lower pole was almost in contact with the fluid collection, which was just about to penetrate the skin (Fig. 2) .
On the 2nd day of hospitalization, ultrasonography (US)-guided aspiration was performed in cooperation with a radiologist to remove the pus (23 mL from the right breast and 35 mL from the left breast). Methicillin-resistant Staphylococcus aureus (MRSA) and Klebsiella pneumoniae were identified from the bacterial cultures of the aspirated abscess. Therefore, the antibiotics were changed to vancomycin and ceftriaxone. Follow-up MRI performed 1 week after antibiotic treatment showed a slight decrease in the size of the abscess pocket, although multiple abscesses remained and there was more liquefaction. Thus, we decided to perform secondary USguided aspiration and removed 70 and 65 mL of abscess content from the right and left breasts, respectively (Fig. 3) .
Fig. 6. (A)
The local infection signs subsided and no more purulent discharge was observed, while the natural and aesthetically favorable contour of both breasts was preserved with a minimal wound. (B) A markedly reduced abscess pocket was observed on follow-up magnetic resonance imaging.
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The symptoms showed repeated cycles of improvement and worsening. Meanwhile, a skin fistula occurred in the lower pole of the right breast and newly developed redness was observed in the left axillary area (Fig. 4) . Therefore, we decided to remove the residual abscess through liposuction under general anesthesia, with real-time US guidance utilizing an iU22 device (Philips Healthcare, Bothell, WA, USA). Images were acquired using a combination of L12-5 and L9-3 probes. The incision for liposuction involved minimal extension of the skin fistula on the lower pole of the right breast and a stab incision measuring roughly 1 cm on the left axilla. Realtime US guidance enabled us to localize the abscess pocket and distinguish it from normal healthy fat tissue. Thereby, we were able to remove necrotic fat tissue, the abscess content, infected tissue, and bloody discharge while preserving as much normal adipose tissue as possible (300 mL from the right breast and 650 mL from the left breast) (Fig. 5) . A natural drainage tube was inserted into the right breast, and a closed suction drainage was inserted into the left breast. On the third day after liposuction, the drainage was removed and the incision wounds were closed. On postoperative day 7, the laboratory findings of infection and inflammation had normalized. Further, the symptoms and signs of local infection (pain, tenderness, redness, purulent discharge, and swelling) subsided, and follow-up MRI revealed a markedly improved state of the abscess in both breasts (Fig. 6 ).
DISCUSSION
After Coleman introduced the structural graft, autologous fat grafting has been suggested as a possible alternative to implant surgery for breast enlargement or breast reconstruction, and its effects and safety have been studied by several authors [7, 8] . However, the details of procedures and methods of harvesting, storage, and transplantation of fat have been controversial and have been conducted in idiosyncratic ways by different surgeons based on anecdotal evidence. As a result, the reported graft survival rates and complications have been variable.
Complications after autologous fat transplantation include unfavorable scarring, fat necrosis, infection, and inadequate correction [4, 5] . Complications that usually occur in the short term include edema, hematoma, infection, granuloma and cyst formation, and resorption. Fat necrosis is characterized by oily cysts, sclerotic induration, and calcified solid tumors. These non-absorbed areas of fat are vulnerable to infection because of a lack of vascularization. However, the definitive cause of infection after massive autologous fat transplantation has not been revealed by large-scale studies. In previous studies and case reports, Escherichia coli infection due to skin contamination was reported to be the most common cause; however, MRSA and K. pneumoniae were detected in the abscess culture of the present patient [9] . A prospective study in Australia found that 60% of all soft tissue infections were caused by community-acquired MRSA [10] . In this patient, the mechanism causing the infection was unclear, but we assumed that infection occurred in the fat tissue because of improper storage.
As autologous fat transplantation has been widely used in the field of aesthetic plastic surgery and reconstruction, various studies have been conducted on the method of cryopreservation for harvested fat. However, there is also no widely accepted method of freezing and thawing harvested fat. Shoshani et al. [11] reported that rapid freezing at -20°C without a cooling process or a cryopreservation agent is the safest and most optimal method to preserve the viability of fat, whereas another study observed no differences in freezing at -20°C, -80°C, and -196°C [12] . A recent study concluded that controlled slow cooling (1-2°C/min from 22°C to 30°C) followed by transfer into liquid nitrogen, and then fast thawing by stirring in a 37°C water bath until the fat is thoroughly thawed, is the best method with respect to fat viability and safety [13] . Although it is important that the harvested fat is frozen, thawed, and reused using a proper and safe procedure, in this case, the fat was stored in a normal freezer (not for medical use). It can be assumed that the inappropriate storage of the reused fat was the cause of infection, because the symptoms appeared immediately after the secondary fat transplantation.
Once infection has occurred in transplanted fat, it is important to remove infected and necrotic tissue as soon as possible. Therefore, aggressive incision and drainage or excision are recommended. However, because the patient was a young woman who worked in the entertainment industry, it was also important to minimize scarring and to maintain the breast contour. Therefore, after consultation with the patient, we first attempted fine-needle aspiration with antibiotic therapy. US confirmed the abscess pocket, and we attempted to reduce the pocket size through two rounds of aspiration. The remaining abscess and necrotic fat were also localized and removed using liposuction equipment with real-time US guidance in the operating room, preserving the normal adipose tissue as much as possible and maintaining the contour of the breast. Unlike invasive incision and drainage, which were reported in previous cases, the use of liposuction through a minimal incision allowed us to minimize the visible scar [6, 14] . The incision on the right breast was made by extending the fistula in the lower pole by 1 cm, and the left breast was incised by 1.5 cm at the axilla to hide the scar as close as possible to the abscess pocket that was located using US. Immediate and invasive incision and drainage should be performed if a life-threatening infection progresses. Otherwise, a progressive treatment plan using real-time US, as in this case, can provide more aesthetically favorable outcomes. Breast augmentation or reconstruction through autologous fat transplantation is often performed due to its advantages, which include a natural contour and texture and reduced prosthesis-associated complications. However, appropriate prevention and treatment procedures for the abovementioned complications should precede surgery [5] . 
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